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Initial experience with eversion carotid
endarterectomy: Absence of a learning curve
for the first 100 patients
Thomas E. Brothers, MD, Charleston, SC
Objective: Eversion carotid endarterectomy (CEA) has been touted as superior to standard CEA with patch closure
because of allegedly lower restenosis rates and greater technical ease of performance. The purpose of this study was to
evaluate the early experience of one vascular surgeon beginning to use this technique.
Methods: This was a retrospective study in an academic vascular surgical practice. The first 100 patients undergoing CEA
via the eversion technique were compared with 100 contemporaneous patients who had standard CEA with patch closure.
Residual (first examination within 3 months) or recurrent postoperative duplex scan stenosis, perioperative neurologic
deficit, and mortality were analyzed by cumulative sum failure and Kaplan-Meier life-table analysis.
Results: Operative indications were not significantly different between eversion and standard CEA patients (63% vs 60%
asymptomatic, 10% vs 7% stroke, 4% vs 5% amaurosis, and 23% vs 28% transient ischemia). Intraoperative shunting was
more commonly used during eversion CEA (87% vs 59%; P < .01). Perioperative neurologic deficits included amaurosis
(n  1) after eversion CEA and transient cerebral ischemia (n  1) and retinal infarction (n  1) after standard CEA, with
one cardiac death each. By 36 months, one other patient in each group had experienced a transient ischemic event, but
there were no strokes. Four carotids occluded within 36 months of eversion CEA, compared with one occlusion after
standard CEA (not significant). Patients undergoing eversion CEA showed no difference in critical (>80%) residual or
recurrent stenosis rates. However, after eversion CEA, a greater degree of greater than 50% recurrent stenosis was
observed at 36 months (38% vs 6%; P < .001) despite similar residual stenosis rates. Cumulative sum failure analysis
showed no plateau among patients undergoing eversion CEA, thus indicating the absence of a learning curve, at least
within the first 100 patients.
Conclusions: Despite enthusiasm by advocates for eversion CEA, the recurrent greater than 50% stenosis rate remained
high for the first 100 patients who underwent this technique, with no evidence of a learning curve. This observation
implies that vascular surgeons considering adoption of this technique should monitor their own early results carefully.
( J Vasc Surg 2005;42:429-34.)Open carotid endarterectomy (CEA) remains the treat-
ment of choice for the reduction of risk of stroke in patients
with symptomatic hemodynamically significant carotid ar-
tery disease or asymptomatic critical carotid artery steno-
sis.1-3 Although the original description of carotid opera-
tion to reduce the risk of stroke reported by Eastcott et al4
in 1954 involved transection of the internal carotid from
the common carotid, followed by resection of the diseased
segment and reimplantation onto the common carotid,
CEA evolved to a different technique. A longitudinal arte-
riotomy extending from the common carotid for a variable
distance up the internal carotid has become the standard
method to gain access for endarterectomy. Initially, pri-
mary closure was common, but now closure is preferentially
accomplished by using a patch fashioned from an autoge-
nous vein or a prosthetic material such as Dacron (DuPont,
Wilmington, Del) or expanded polytetrafluoroethylene.5
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doi:10.1016/j.jvs.2005.05.017An alternative method, eversion CEA (eCEA), was intro-
duced in 1970 by Etheredge6 as a “simple technique” in
which he transected the common carotid 1.5 cm from the
bifurcation and everted both the internal and external
carotid arteries. Jones7 later reported a more recognizable
form of eversion endarterectomy in 1989, which led to a
surge in popularity, especially in Europe. Besides being
somewhat more quickly accomplished, it was believed to be
especially suited for situations in which the internal carotid
artery was elongated or even kinked.8 Eversion CEA has
subsequently been hailed as superior to the longitudinal
technique, with reductions in neurologic event risks and
carotid restenosis rates.9 Subsequent reports from re-
spected vascular surgeons in this country have further ad-
vocated this eversion technique.10-15 The purpose of this
study was to evaluate the initial experience of a single
vascular surgeon beginning to use this technique.
METHODS
Study objectives. This retrospective study was de-
signed to define the early experience with eCEA and to
detect the presence of a learning curve for one vascular
surgeon experienced with the standard technique. The
primary outcome measures were the postoperative residual
and recurrent stenosis rates after operation. The secondary
outcome measures were the postoperative and longer-term
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was approved by the Institutional Review Board for Hu-
man Subjects at the Medical University of South Carolina
with permission for exemption from written informed con-
sent.
Case-control patient identification. The first 100
patients to undergo CEA with the eversion technique by 1
surgeon were identified retrospectively. A control group of
100 contemporaneous patients who underwent CEA with
the standard patch technique by the same surgeon were
likewise identified. Medical records for cases and controls
were abstracted for the following information: basic patient
demographic data, indication for operation, intraoperative
use of a shunt for cerebral protection, use of a patch for
closure (standard CEA; sCEA), and concomitant coronary
bypass operation.
Operative techniques. The eversion technique used
was based on that described by Berguer16 (type 1). The
procedure was performed by oblique transection of the
internal carotid from the common carotid artery, and a
preliminary eversion endarterectomy was performed of the
internal carotid. If desired, an 8F straight shunt was placed
in the internal carotid artery, back-flushed, and then in-
serted proximally into the common carotid artery. Early in
the experience, the primary indication for use of a shunt
early was lack of vigorous back-bleeding from the
transected internal carotid artery. Later, it was found that
insertion of a shunt made it easier to evert the internal
carotid artery and allowed closer inspection of the artery
and the end point. The internal carotid was spatulated
along the posterior side to the extent that no redundancy
would remain in the artery. If necessary, 6-0 polypropylene
sutures were used to tack the end point. Tacking was
performed in a semiclosed fashion with the shunt in place in
the noneverted artery. The suture was passed from the
outside in, just proximal to the end point, and from the
inside out, just distal to the end point. Tacking was per-
formed at a minimum of three points around the circum-
ference, after which the internal carotid was again everted
to inspect the result. An open endarterectomy was per-
formed of the common carotid after the anterior side was
spatulated proximally and included limited eversion endar-
terectomy of the external carotid. Finally, the internal ca-
rotid was reimplanted onto the common carotid with 6-0
polypropylene sutures. Standard CEA was performed as
described in the preceding section with an 8F straight shunt
unless internal carotid back-bleeding was vigorous. Arteri-
otomies were closed with either an autologous vein patch
(typically during simultaneous coronary artery bypass graft-
ing) or a prosthetic patch. Intraoperative completion du-
plex scanning replaced simple continuous Doppler exami-
nation during the period under study. Intraoperative
duplex scanning was not considered part of the follow-up
surveillance for the purposes of the study.
Follow-up schedule. The degree of carotid stenosis
detected by duplex ultrasound examination obtained be-
fore surgery and during routine postoperative surveillance
duplex examination of the carotid was recorded. Postoper-ative carotid duplex surveillance was scheduled to be per-
formed 3 and 12 months after operation and annually
thereafter. If surveillance identified persistent or recurrent
stenosis of at least 50%, then surveillance was performed
every 6 months.
End points. Color flow imaging and Doppler wave-
form velocities were used to quantify carotid stenosis. Peak
systolic velocity greater than 125 cm/s defined greater than
50% stenosis, and end-diastolic velocity greater than 125
cm/s defined critical (80%) stenosis.17 Absence of detect-
able flow in the internal carotid and lack of significant
diastolic flow in the common carotid indicated carotid
occlusion, which was confirmed by standard or magnetic
resonance angiography. Stenosis was considered to be re-
sidual if identified during the first postoperative duplex
examination within 3 months and recurrent if first detected
on later examination after a previous postoperative exami-
nation showed less than 50% stenosis. Perioperative and
late postoperative death and neurologic events were re-
corded.18
Statistical analysis. Statistical analysis consisted of
2 or Fisher’s exact test to compare proportional data.
Freedom from persistence or recurrence of greater than
50% diameter reduction or greater than 80% diameter
reduction was analyzed by Kaplan-Meier life-table analysis
with the Yates correction. Cumulative sum failure analysis
(CUSUM) was used to detect the presence of a learning
curve for eCEA.19,20 The CUSUM was defined as Sn 
(Xi X0), where in this case Xi 0 for absence of carotid
stenosis and Xi  1 for persistent or recurrent carotid
stenosis. The acceptable initial clinical failure rates (X0)
were derived from literature estimates and consisted of
greater than 50% residual stenosis of 5%, greater than 50%
restenosis at 3 years of 10%, greater than 80% residual
stenosis of 2%, and greater than 80% restenosis at 3 years of
4%. The upper 95% alarm and 80% alert boundary lines and
the lower 80% reassurance lines were calculated by using an
alternative failure rate defined as twice the acceptable clin-
ical failure rate. CUSUM curves that cross the 95% and 80%
boundary lines correspond to statistically significant differ-
ences at  error rates of .05 and .20, respectively.
RESULTS
Out of 251 CEAs identified as performed by the author
from June 1997 through June 2003, the first 100 under-
taken with the eversion technique (eCEA) were selected. A
contemporaneous group of 100 consecutive endarterecto-
mies performed with sCEA, also beginning in June 1997,
were chosen as controls. A minimum of 6 months of
follow-up was thereby available for the most recent opera-
tions included in the study. Themean overall follow-up was
21 months for eCEA, compared with 29 months for sCEA.
Patient demographics, indications, and operative details are
listed in Table I.
Follow-up duplex surveillance data were available as
indicated in Figs 1 and 2. Accompanying Kaplan-Meier
tables are listed in the Appendix Tables I to IV. By life-table
analysis, no differences in the development of greater than
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years (6% vs 5%; z  0.02; P  .05; Fig 1). A slight tendency
toward a higher residual greater than 50% stenosis (4% vs
0%) after eCEA did not attain statistical significance. How-
ever, greater than 50% restenosis occurred more commonly
after eCEA (38% vs 6%; z  4.52; P  .001) by 3 years (Fig
2). The risk of restenosis was independent of patient age,
sex, shunt use, or the type of patch used for closure. Four
carotids occluded within 36 months of eCEA, compared
with one occlusion after sCEA (P  .05). No particular
patient, intraoperative, or anatomic factors could be retro-
Table I. Patient demographics, indications, and
operative details
Variable eCEA sCEA P value
Age, y (mean  SD) 67  9 65  8 NS
Male sex 83% 87% NS
White ethnicity 89% 92% NS
Indications
Stroke 10% 7% NS
Transient cerebral ischemia 23% 28% NS
Amaurosis fugax 4% 5% NS
Asymptomatic 63% 60% NS
Contralateral critical stenosis/
occlusion
3% 4% NS
Intraoperative shunting 87% 59% .01
General anesthesia 82% 93% .05
Simultaneous coronary bypass 7% 6% NS
Intraoperative completion duplex
scanning
17% 22% NS
End-point tacking 9% 14% NS
Patch material
Dacron 85%
Polytetrafluoroethylene 7%
Greater saphenous vein 8%
eCEA, Eversion carotid endarterectomy; sCEA, standard carotid endarter-
ectomy; NS, not significant.
Fig 1. Freedom from critical (80%) restenosis or occlusion.
Eversion carotid endarterectomy (CEA) is indicated by circles, and
standard CEA, by triangles. The standard errors as depicted by the
error bars do not exceed 10% at any time point.spectively associated with these occlusions. Critical greaterthan 80% restenosis without occlusion occurred in two
patients (sCEA), and both of these asymptomatic patients
required reintervention (one open revision and one angio-
plasty).
When a learning curve exists, graphic depiction of the
CUSUM score reveals a plateau.19 A declining plot of the
CUSUM represents satisfactory results compared with the
alternative clinical failure rate, whereas an upward-sloping
curve represents deviation toward an unacceptably high
rate. CUSUM analysis revealed no evidence of a learning
curve with regard to greater than 50% residual or recurrent
stenosis at 36 months (Figs 3 and 4). Similarly, CUSUM
analysis of greater than 80% residual or recurrent stenosis
revealed no evidence of a learning curve for eCEA, in part
because of the very low incidence of this occurrence.
Perioperative neurologic deficits included amaurosis (n
 1) after eCEA and transient cerebral ischemia (n  1)
and retinal infarction (n  1) after sCEA, with one cardiac
death in each group. By 36 months, one other patient in
each group had experienced a transient ischemic event, but
there were no strokes. Thus, differences in restenosis did
not translate to differences in the neurologic event rate.
DISCUSSION
Contrary to most literature reports, the initial experi-
ence of this fellowship-trained vascular surgeon with eCEA
revealed a higher rate of greater than 50% restenosis at 36
months compared with the standard technique of longitu-
dinal arteriotomy plus patch closure, and there was no
evidence of a learning curve. However, the clinical signifi-
cance of this observation is uncertain. Despite several
asymptomatic carotid occlusions, no differences were ob-
served in the incidence of critical greater than 80% resteno-
sis. Both patients who underwent reintervention for critical
Fig 2. Freedom from hemodynamically significant (50%) resid-
ual stenosis or restenosis. Eversion carotid endarterectomy (CEA)
is indicated by circles, and standard CEA, by triangles. The stan-
dard errors as depicted by the error bars do not exceed 10% at any
time point.restenosis had undergone sCEA and were asymptomatic,
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symptoms.
The incidence of greater than 50% restenosis after
sCEA has been reported to vary from 1.3% to 37% for
asymptomatic lesions and from 0% to 8.2% for symptomatic
lesions.21 Most reports have indicated that restenosis after
primary closure of the arteriotomy is much greater than
what is detected after prosthetic or vein patch closure.22
Several recent retrospective reports have suggested less
restenosis after CEA by the eversion technique by using the
duplex criteria of peak systolic velocity greater than 125 cm/s
as indicative of greater than 50% stenosis (Table II). There is at
least one prospective, randomized, multi-institutional study
published on this topic. In the EVEREST study, 1353 pa-
Fig 3. Cumulative sum (CUSUM) of greater than 50% residual
stenosis. Eversion carotid endarterectomy (CEA) is indicated by
circles, and standard CEA, by triangles. The dashed line indicates
the 80% reassurance line, whereas the dot-dash line indicates the
80% alert line and the dot-dot-dash line indicates the 95% alarm
line. (See “Methods” for further description of these lines.)
Fig 4. Cumulative sum (CUSUM) for greater than 50% recurrent
stenosis at 36 months. Eversion carotid endarterectomy (CEA) is
indicated by circles, and standard CEA, by triangles.tients were randomly assigned to either eCEA (n 678) orsCEA (n  675).9 Publication of early data revealed that
greater than 50% restenosis occurred after 2.4% of eCEA
and 4.1% of sCEA at a mean of 14.9 months, a difference
that did not reach statistical significance. When reported by
life table, the cumulative percentages of patients with re-
current stenosis after eCEA and sCEA were 0.5% each at 6
months and were 5.3% and 6.5%, respectively, at 36
months. However, as an early report, 36-month follow-up
data were available for only 9 and 13 patients in the 2
groups. In their subsequent analysis, the cumulative reste-
nosis risk at 48 months was 3.6% after eCEA vs 9.2% after
sCEA, a difference that did attain statistically significance.23
Meta-analysis of 2465 patients in 5 trials, including this
one, confirmed a significantly lower rate of greater than
50% restenosis after eCEA compared with sCEA (2.5% vs
5.2%).24 Upon closer inspection, however, it becomes clear
that the reported advantages in restenosis with the eversion
technique are compromised by the high rate of primary
arteriotomy closure among the latter group. In the EVER-
EST trial, more than 61% of the patients had primary
closure of the arteriotomy.9 When the sCEAs are examined
more closely, the restenosis rate with patch closure of 1.7%
not only outperforms the 12.6% rate for primary closure at
4 years, but also threatens to be superior to the 3.5%
restenosis rate observed with eCEA.23 Of note, all of the
sCEA patients in this study underwent patch closure.
This study observed a substantially greater rate of
greater than 50% restenosis after eCEA than previously
reported. One potential factor could be the author’s fre-
quent use of an internal carotid shunt with eCEA (87%
compared with 59% with sCEA), which was used to facili-
tate the internal carotid eversion. By comparison, shunts
were used only selectively and much less frequently by Cao
et al9 (11%), Kieny et al8 (10%), and Darling et al25 (3%).
Theoretically, use of a shunt might impede adequate expo-
sure of the everted internal carotid, damage the distal
intima sufficiently to provoke intimal hyperplasia, or cause
distal arterial dissection. Despite these concerns, multiple
investigators have failed to find any correlation between
intraoperative shunting and restenosis after eCEA.25-28 In
EVEREST, restenosis was found to be unrelated to shunt
Table II. Restenosis rates after eversion carotid
endarterectomy
Study
No.
eCEAs % Restenosis
Follow-up
(mo)
Kieny et al8 212 2% 27
Darling et al25 449 1% 23
Iseli et al34 152 3% 22
Katras et al35 322 2% 23
Friedman36 250 0.8% 23
Ballotta and Da Giau26 624 0% 52
Littooy et al32 64 3% 17
Szabo et al37 109 12% 60*
eCEA, Eversion carotid endarterectomy.
Mean follow-up is reported except where * indicates life table analysis.use, patient age or sex, smoking, clamp time, diabetes,
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disease, preoperative aspirin use, carotid diameter, or ca-
rotid plaque extent.23
Asymptomatic restenosis after CEA typically occurs
within 2 years of operation, which is well within the time
frame of the current study.29,30 Restenosis that occurs
within the first 2 years after operation typically results from
intimal hyperplasia and not atherosclerotic plaque, which
might portend a greater propensity to embolize or dissect.
As a result, intervention for asymptomatic restenosis seems
appropriate only for critical greater than 80% lesions, typi-
cally less than 4%.31 This study showed no difference be-
tween sCEA and eCEA with regard to critical greater than
80% restenosis or in comparison with other published re-
ports.9,26 Similarly, the low early neurologic deficit rate of
1% and the 2% rate at 36 months that we observed, all
temporary and occurring in patients without recurrent
stenosis, raises the issue of the importance of restenosis
between 50% and 80%. Finally, the low neurologic deficit
rate in this study is consistent with that reported by the
Cochrane meta-analysis (1.7% vs 2.6% risk of perioperative
stroke or death and 1.4% vs 1.7% risk of late stroke for
eCEA vs sCEA, respectively).24
Several limitations exist with this study. Although there
were initially 100 patients in each group, timing of study
entry, loss to follow-up, and life-table exclusion of patients
with recurrent stenosis left only 42 patients in the sCEA
cohort and 13 patients in the eCEA cohort by the end of 36
months. Another limitation of this retrospective study is the
lack of routine arteriography for all patients found to have a
residual or recurrent stenosis of greater than 50% during
follow-up surveillance. Such arteriography would answer
the questions of the nature and site of recurrent stenosis or
whether the abnormalities suggested by duplex ultrasonog-
raphy actually reflected stenosis at all. However, in the
author’s practice, follow-up arteriography has been re-
served for critical restenosis without occlusion, which oc-
curred in only two patients in this study, both after sCEA.
Finally, because the purpose of the study was to define the
early experience with eCEA and to detect the presence of a
learning curve, this study was neither intended nor de-
signed to evaluate whether eCEA is better or worse than
sCEA as an operation per se.
What are the implications of this study for an experi-
enced vascular surgeon considering eCEA or any other new
technique?Whenever a new operation or technique is used,
a learning curve may exist. Littooy et al32 did describe such
a learning curve in their early experience with eCEA: con-
version or revision was required in 3 of the first 14 eCEAs
performed, compared with only 2 of the next 50 such
operations. Because a learning curve may represent an
unavoidable influence on a surgical risk-benefit ratio, sur-
geons are confronted with the potentially conflicting im-
peratives of ensuring that high standards of care are main-
tained, that no patient is unknowingly placed at increased
risk, and that the novel procedure or technique is selected
because it offers some special benefit to the patient and not
just an opportunity for the surgeon to exercise his or heradventurous spirit.33 It is imperative that an individual
surgeon closely monitor early results after adopting a new
technique, regardless of prior reports in the literature. With
the statistically sophisticated method of CUSUM, no evi-
dence of a learning curve was observed with the first 100
operations in this series. This may indicate that experience
with more than 100 operations is necessary to obtain the
skills necessary for the best results. Alternatively, it may
indicate that in the author’s hands, eCEA is simply inferior
to sCEA. In either scenario, it would seem ill advised for the
author to pursue this technique. By implication, other
vascular surgeons undertaking eCEA would be wise to
monitor their initial results carefully.
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Life table for development of greater than 80% stenosis after eversion carotid endarterectomy
Interval
time
No. at risk at
interval start
No.
failed
No.
withdrawn
Interval
success rate
Cumulative
success SE
95% Confidence
interval
Lower Upper
0 100 0 16 100% 100% 0% 100% 100%
1 84 0 0 100% 100% 0% 100% 100%
2 84 0 1 100% 100% 0% 100% 100%
3 83 2 3 98% 98% 2% 94% 100%
4 78 0 5 100% 98% 2% 94% 100%
5 73 0 1 100% 98% 2% 94% 100%
6 72 0 1 100% 98% 2% 94% 100%
7 71 0 1 100% 98% 2% 94% 100%
8 70 0 1 100% 98% 2% 94% 100%
9 69 0 0 100% 98% 2% 94% 100%
10 69 0 2 100% 98% 2% 94% 100%
11 67 1 1 99% 96% 2% 92% 100%
12 65 0 1 100% 96% 2% 92% 100%
13 64 0 0 100% 96% 2% 92% 100%
14 64 0 1 100% 96% 2% 92% 100%
15 63 0 0 100% 96% 2% 92% 100%
16 63 0 4 100% 96% 2% 92% 100%
17 59 0 3 100% 96% 2% 92% 100%
18 56 0 2 100% 96% 2% 92% 100%
19 54 0 7 100% 96% 2% 92% 100%
20 47 0 1 100% 96% 2% 92% 100%
21 46 0 1 100% 96% 2% 92% 100%
22 45 0 1 100% 96% 2% 92% 100%
23 44 0 1 100% 96% 2% 92% 100%
24 43 0 3 100% 96% 2% 92% 100%
25 40 0 2 100% 96% 2% 92% 100%
26 38 1 3 97% 94% 3% 87% 100%
27 34 0 1 100% 94% 3% 87% 100%
28 33 0 2 100% 94% 3% 87% 100%
29 31 0 3 100% 94% 3% 87% 100%
30 28 0 1 100% 94% 3% 87% 100%
31 27 0 3 100% 94% 3% 87% 100%
32 24 0 4 100% 94% 3% 87% 100%
33 20 0 5 100% 94% 3% 87% 100%
34 15 0 0 100% 94% 3% 87% 100%
35 15 0 3 100% 94% 3% 87% 100%
36 12 0 2 100% 94% 3% 87% 100%
Appendix Table II
Life table for development of greater than 80% stenosis after standard carotid endarterectomy
Interval
time
No. at risk at
interval start
No.
failed
No.
withdrawn
Interval
success rate
Cumulative
success SE
95% Confidence
interval
Lower Upper
0 100 0 17 100% 100% 0% 100% 100%
1 83 0 0 100% 100% 0% 100% 100%
2 83 0 0 100% 100% 0% 100% 100%
3 83 0 1 100% 100% 0% 100% 100%
4 82 0 5 100% 100% 0% 100% 100%
5 77 0 4 100% 100% 0% 100% 100%
6 73 0 1 100% 100% 0% 100% 100%
7 72 0 3 100% 100% 0% 100% 100%
8 69 0 1 100% 100% 0% 100% 100%
9 68 0 1 100% 100% 0% 100% 100%
10 67 0 1 100% 100% 0% 100% 100%
11 66 0 2 100% 100% 0% 100% 100%
12 64 1 3 98% 98% 2% 95% 100%
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Interval
time
No. at risk at
interval start
No.
failed
No.
withdrawn
Interval
success rate
Cumulative
success SE
95% Confidence
interval
Lower Upper
13 60 0 1 100% 98% 2% 95% 100%
14 59 0 0 100% 98% 2% 95% 100%
15 59 0 0 100% 98% 2% 95% 100%
16 59 1 4 98% 97% 2% 92% 100%
17 54 0 2 100% 97% 2% 92% 100%
18 52 0 0 100% 97% 2% 92% 100%
19 52 1 0 98% 95% 3% 89% 100%
20 51 0 0 100% 95% 3% 89% 100%
21 51 0 1 100% 95% 3% 89% 100%
22 50 0 1 100% 95% 3% 89% 100%
23 49 0 0 100% 95% 3% 89% 100%
24 49 0 1 100% 95% 3% 89% 100%
25 48 0 0 100% 95% 3% 89% 100%
26 48 0 1 100% 95% 3% 89% 100%
27 47 0 0 100% 95% 3% 89% 100%
28 47 0 0 100% 95% 3% 89% 100%
29 47 0 0 100% 95% 3% 89% 100%
30 47 0 1 100% 95% 3% 89% 100%
31 46 0 1 100% 95% 3% 89% 100%
32 45 0 0 100% 95% 3% 89% 100%
33 45 0 1 100% 95% 3% 89% 100%
34 44 0 1 100% 95% 3% 89% 100%
35 43 0 1 100% 95% 3% 89% 100%
36 42 0 2 100% 95% 3% 89% 100%
Appendix Table III
Life table for development of greater than 50% stenosis after eversion carotid endarterectomy
Interval
time
No. at risk at
interval start
No.
failed
No.
withdrawn
Interval
success rate
Cumulative
success SE
95% Confidence
interval
Lower Upper
0 100 0 16 100% 100% 0% 100% 100%
1 84 0 0 100% 100% 0% 100% 100%
2 84 1 0 99% 99% 1% 96% 100%
3 83 2 3 98% 96% 2% 92% 100%
4 78 1 5 99% 95% 2% 91% 100%
5 72 0 1 100% 95% 2% 91% 100%
6 71 3 1 96% 91% 3% 85% 97%
7 67 1 1 99% 90% 3% 83% 97%
8 65 2 1 97% 87% 4% 80% 95%
9 62 0 0 100% 87% 4% 80% 95%
10 62 1 2 98% 86% 4% 78% 94%
11 59 0 1 100% 86% 4% 78% 94%
12 58 0 1 100% 86% 4% 78% 94%
13 57 0 0 100% 86% 4% 78% 94%
14 57 0 1 100% 86% 4% 78% 94%
15 56 1 0 98% 84% 4% 76% 92%
16 55 3 2 95% 80% 5% 70% 89%
17 50 0 3 100% 80% 5% 70% 89%
18 47 0 2 100% 80% 5% 70% 89%
19 45 1 5 98% 78% 5% 68% 88%
20 39 0 1 100% 78% 5% 68% 88%
21 38 0 0 100% 78% 5% 68% 88%
22 38 0 1 100% 78% 5% 68% 88%
23 37 0 0 100% 78% 5% 68% 88%
24 37 1 2 97% 76% 5% 65% 86%
25 34 0 1 100% 76% 5% 65% 86%
26 33 1 2 97% 73% 6% 62% 84%
27 30 0 1 100% 73% 6% 62% 84%
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Interval
time
No. at risk at
interval start
No.
failed
No.
withdrawn
Interval
success rate
Cumulative
success SE
95% Confidence
interval
Lower Upper
28 29 0 1 100% 73% 6% 62% 84%
29 28 0 3 100% 73% 6% 62% 84%
30 25 0 1 100% 73% 6% 62% 84%
31 24 0 1 100% 73% 6% 62% 84%
32 23 1 2 96% 70% 6% 58% 82%
33 20 1 3 95% 67% 7% 53% 80%
34 16 0 0 100% 67% 7% 53% 80%
35 16 1 2 94% 62% 8% 48% 77%
36 13 0 2 100% 62% 8% 48% 77%
Appendix Table IV
Life table for development of greater than 50% stenosis after standard carotid endarterectomy
Interval
time
No. at risk at
interval start
No.
failed
No.
withdrawn
Interval
success rate
Cumulative
success SE
95% Confidence
interval
Lower Upper
0 100 0 17 100% 100% 0% 100% 100%
1 83 0 0 100% 100% 0% 100% 100%
2 83 0 0 100% 100% 0% 100% 100%
3 83 0 1 100% 100% 0% 100% 100%
4 82 1 4 99% 99% 1% 96% 100%
5 77 0 4 100% 99% 1% 96% 100%
6 73 0 1 100% 99% 1% 96% 100%
7 72 0 3 100% 99% 1% 96% 100%
8 69 0 1 100% 99% 1% 96% 100%
9 68 0 1 100% 99% 1% 96% 100%
10 67 0 1 100% 99% 1% 96% 100%
11 66 0 2 100% 99% 1% 96% 100%
12 64 2 3 97% 96% 2% 91% 100%
13 59 0 1 100% 96% 2% 91% 100%
14 58 0 0 100% 96% 2% 91% 100%
15 58 0 0 100% 96% 2% 91% 100%
16 58 1 4 98% 94% 3% 88% 100%
17 53 0 2 100% 94% 3% 88% 100%
18 51 0 0 100% 94% 3% 88% 100%
19 51 0 0 100% 94% 3% 88% 100%
20 51 0 0 100% 94% 3% 88% 100%
21 51 0 1 100% 94% 3% 88% 100%
22 50 0 1 100% 94% 3% 88% 100%
23 49 0 0 100% 94% 3% 88% 100%
24 49 0 1 100% 94% 3% 88% 100%
25 48 0 0 100% 94% 3% 88% 100%
26 48 0 1 100% 94% 3% 88% 100%
27 47 0 0 100% 94% 3% 88% 100%
28 47 0 0 100% 94% 3% 88% 100%
29 47 0 0 100% 94% 3% 88% 100%
30 47 0 1 100% 94% 3% 88% 100%
31 46 0 1 100% 94% 3% 88% 100%
32 45 0 0 100% 94% 3% 88% 100%
33 45 0 1 100% 94% 3% 88% 100%
34 44 0 1 100% 94% 3% 88% 100%
35 43 0 1 100% 94% 3% 88% 100%
36 42 0 2 100% 94% 3% 88% 100%
